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ABSTRACT 


I 


Heavy  siltation  of  Charleston  Harbor  has  caused  the  US  Army  Corps 
of  Engineers  to  consider  plans  to  divert  the  major  flow  of  fresh  water 
through  a  new  canal  to  be  constructed  from  the  hake  Marion-hake  Moultrie 
Cooper  River  complex  to  the  Santee  River.  The  US  Geological  Suivey 
was  asked  to  study  the  effect  such  a  canal  would  have  on  the  ground - 
water  regimen  of  the  area. 

The  drilling  phase  of  the  study  consisted  of  33  core  holes  located 
along  and  at  right  angles  to  the  canal  right-of-way.  The  purposes  of  the 
core  holes  were  to  delineate  the  subsurface  geology  and  to  locate  possible- 
sites  for  the  observation  well  network.  As  a  result.  20  observation  wells 
were  drilled  in  order  to  monitor  water  levels  before,  during ,  and  after 
construction  of  the  canal  and  power  house. 

As  a  result  of  the  drilling  program  three  aquifers  in  the  study  area 
were  delineated:  aquifer  1,  a  shallow  (40-60  feet)  sand  which  supplies 
limited  amounts  of  water  to  wells;  aquifer  2,  a  confined  limestone 
(90-120  feet)  which  is  the  most  widely  used  aquifer  in  the  vicinity 
of  the  canal  right-of-way;  and  aquifer  3,  a  sand  and  gravel  remnant  of 
a  buried  stream  channel  found  in  the  flood  plain. 

An  aquifer  test  was  conducted  at  the  power-house  site.  Aquifer  1 
and  2  were  pumped  separately.  The  transmissivity  of  aquifer  1  was  870 
ftVday  (feet  squared  per  day)  (6,500  gal/day/ft)  (gallons  per  day  per 
foot)  and  the  storage  coefficient  was  1  x  10”^.  The  transmissivity  of 
aquifer  2  was  455  ft2/day  (3,400  gal/day/ft)  and  its  storage  coefficient 
was  1  x  10 ’4. 
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During  construction  of  the  power  house  foundation,  hi-.ivy  pnr-ping 
of  aquifers  1  and  2  will  occur.  Drawdowns  of  80  feet  oi  more  will  ■  ■ 
to  be  maintained  within  the  excavation. 

It  appears  that  excessive  drawdowns  arealy  would  not  occur  a--  a 
result  of  pumping  aquifer  1.  However,  the  assumed  storage  coei  l  i  i  •,* 
of  .1  was  used  to  derive  "u"  in  the  Theis  equation.  The  drawdowns 
predicted  from  transmissivity  and  storage  figures  only  give  an  e.^t  i> 
as  to  the  actual  drawdowns  that  would  take  place  in  the  aquifer  duri:., 
pumping  at  the  power  house  site. 

Maximum  drawdowns  (aquifer  2)  were  computed  without  the  rerhai  ■ 
leakance  effect  and  minimum  drawdowns  were  computed  on  the  basis  of 
"leakage".  Considering  only  the  effect  of  line-source  recharge,  th- 
drawdowns  would  occur  between  the  maximum  and  minimum  computed  valuo. 
Data  shows  that  there  would  be  very  little  drawdown  arealy  in  aquifer  r 
if  the  "leakage"  assumptions  are  correct  and  a  large  amount  of  drawdown 
arealy  if  no  recharge  or  leakage  occurs. 

The  intake  canal  may  recharge  aquifers  1  and  2  as  a  result  of  head 
differences  between  the  canal  and  the  aquifers.  Some  recharge  to  the 
aquifers  could  occur  at  maximum  stage  in  the  tailrace  canal.  However, 
less  head  in  the  tailrace  canal  would  cause  a  decrease  in  the  recharge 
effect  and  stabilization  of  water  levels  between  the  aquifers  and  canal. 
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INTRODUCTION 


Heavy  siltation  of  Charleston  Harbor  has  caused  the  US  i\»rp.-  .  : 
Engineers  to  consider  several  plans  to  divert  the  r.utjoi  flow  .a  f 
water  from  the  L.ake  Marion-I.ake  Moultrie-Cooper  River  complex.  tine  ,,r 
the  plans  is  to  redivert  the  water  through  a  canal  to  he  dug  north  <u 
St.  Stephen  to  the  Santee  River  (fig.  1). 

The  canal  will  consist  of  three  segments:  (1)  an  intake  canal  f; 
lake  Moultrie  to  the  power  house,  with  an  excavation  depth  to  Sit  f<o.  • 
above  mean  sea  level  (ms  1 )  ;  (2)  a  power  house  200  x  300  feet,  with  ar. 
excavation  depth  to  42  feet  below  msl,  and  (3)  a  tail  race  canal  that 
from  the  power  house  across  the  flood  plain  to  the  Santee  River,  with 
excavation  depth  to  3.6  feet  above  msl.  The  Survey  was  asked  to  study 
the  effects  such  a  canal  and  power  house  would  have  on  the  ground  wm e: 
regimen  of  the  area.  This  report  gives  an  analysis  of  data  obtained. 

The  principal  objectives  of  the  ground-water  study  were: 

1)  To  analyze  and  predict  the  effects  that  the  canal  will  have  upon 
the  ground-water  regimen  of  the  adjacent  areas;  which  includes  the 
definition  of  the  geohydrologic  framework  of  the  area,  the  canal's 
effect  upon  the  underlying  aquifers,  ground  water  in  surficial  dope-  it. 
and  loss  or  gain  of  water  in  the  canal  resulting  from  seepage;  and 

2)  To  establish  a  data  collection  network  to  document  ground -war.  ■■ 
conditions  at  the  project  site  after  the  project  is  completed. 

Thirty-three  core  holes  were  drilled  along  and  at  r igl.t 
to  the  canal  right-of-way.  The  purposes  of  the  core  holes  wire  to 
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delineate  the  subsurface  o 1  •  nd  to  hn  tie 
o^servat  ion -well  network.  e  .v!.  -leal  logs  v  -re- 1 
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Twenty  observation  wells  drilled  at  sck 

(.fig.  1J  to  jtipnitor  pre -const  t  net  ior.  nul  post -eons 
and  to  evaluate  possible  changes  in  the  hydro l  n^tc 
a_re_sult  of  construction  and  ii'ling  ot  the  c.tnal. 
well  drilling  program  was  begun  in  \prii  1**73  and 
In  nest  cases,  two  wells  were  bill.  !  at  each  nit- 
changes  in  two  separate  aquifers.  All  observation 
with  (-inch  plastic  pipe  ce: :«  *  • :  !  i  i .  j  la  n  f  t  •  ::  t 

that  was  being  monitored  to  grown!  level  (table  1 


ca  'ini’  was  p ] ;k  t\l  around  the  plinth  p i po ,  above  ground ,  to  protect 
the  well.  !  lac-  steel  casing  was  also  cu-ient  ed  into  place.  Short 
(2  hours)  pumping  tests  were  mn  on  selected  wells  aider  completion. 

A  submersible  pump  was  set  below  the  projected  pumping  level  of  the 
well  and  drawdown  and  recover)'  tests  were  made.  Water  samples 
obtained  during  these  p; taping  tests  were  sent  to  t lie  I'S  Geological 
Survey's  laboratory  for  analysis,  in  order  to  ascertain  the  chemical 
quality  of  the  water  from  the  two  aquifers.  Continuous  graphic 
recorders  with  monthly  or  hi  monthly  time  scales  were  installed  on 
all  observat ion  wells,  elevations  to  mean  sea  level  datum,  were 
established  by  precision  level  ini,  to  reference  points  al  all  obser¬ 
vation  wells  by  the  Corps  of  In.,  meers  and  the  Survey.  Therefore, 
water  1  eve t s  are  all  adjusted  to  mean  sea  level. 

CHNFRAL  Ci  )! :  -GY  AND  STRATIGRAPHY 

The  sedimentary  format  ions  of  the  Coastal  Plain  range  in  age  from 
Upper  Cretaceous  to  Holocene.  These  formations  consist  <.  f  sand,  clay 
gravel,  marl,  tmd  limestone  th  t  have  been  deposited  on  a  subsurface  of 
granite,  schi  -t,  •  J  giu  tss.  Hie  geologic  formations  in  the  St.  Stephens 
area  include,  from  youngest  to  oldest,  deposits  of  Holocene,  Pleistocene, 
middle  Eocene  (the  Santee  Limestone! ,  lower  Eocene  and  Pal eocene  (the 
Black  Mingo  Formation),  Upper  Cretaceous  age  (the  Peedee  Formation). 

’ITie  contacts  between  most  of  the  geologic  formations  in  the  Coastal 
Plain  and  in  the  St.  Stephens  area  arc  represented  by  ujiconformit  ies . 

In  general,  the  thickness  of  the  sedimentary'  sequence  increases  from  a 
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Table  1. --Location  and  construction  data  for  observation  wells.  (cont'd) 


ides  are  ft  above  mean  sea  level 


thm  edge  .it  the  -iiir thee  iir.ii  ♦  he  Fall  line,  60  to  80  ini les  northwest 
of  St^  t «. :  hens,  *o  as  much  as  5,000  feet  near  the  coast  (Oiarles ton 
area) . 

Holocene 

Deposits  of  Holocene  aye  consisting  mostly  of  red  and  yellow  sandy 
clay  forms  the  surficial  formation  over  most  of  the  study  area.  The 
thickness  of  these  deposits  range  from  a  few  feet  to  several  tens  of 
feet. 

Pleistocene 

The  Pleistocene  deposits  consist  of  a  series  of  marine  terraces 
that  cover  most  of  the  Coastal  Plain.  They  consist  chiefly  of  gray 
sands  and  clays  and  occur  from  an  altitude  of  about  270  feet  to  a  few 
feet  above  sea  level  across  the  Coastal  Plain. 

In  the  St.  Stephens  area,  the  Pleistocene  deposits  underlie  a 
mantle  which  consists  of  younger  sediments  in  the  area.  Figure  2 
describes  a  generalized  geologic  section  of  the  St.  Stephens  area 
using  a  gamma  log  of  test  hole  GS-13.  As  shown  on  the  log,  the 
maximum  thickness  of  the  Pleistocene  deposits  in  the  study  area  is 
approximately  50  feet.  The  Pleistocene  deposits  are  divided  into 
two  distinct  units:  the  sands  and  clays  of  the  plateau  area  adjacent 
to  the  Santee  River  flood  plain,  and  the  coarse  sands  and  gravel  of 
the  flood  plain  itself.  During  core  drilling,  an  old  stream  channel, 
buried  under  silt  deposited  from  inundation  of  the  flood  plain  by  the 
Santee  River,  was  discovered.  The  buried  remnant  channel  consists 
of  medium-coarse  glauconitic  sands  with  some  gravel  beds. 


G.S.  Core  hole  13 


o 

0 

0 

0 

0 

0 


0 

0 

0 


0 

0 


radiation  incriom 


HOLOCENE 

rod  and  y  e  II  *  w 
sandy  clay 

PLEISTOCENE 

gray  sand  and 
clay 

EOCENE  and  PALIOCENE 

(BLACK  MINGO  FORMATION) 
black  shale  with  limestone 
and  sandstone  layers 

gray  lo  i  i  I  I  Iferous 
limestone 


UPPER  CRETACEOUS 
(P  E  E  0  E  E  FORMATION) 

I  I  «  •  «  r  .  ,  ••  .4  i  •  .  i  cl.,,  will. 

Ilm.ilsn.  ..4  imIiI.m  li|ir  i 


80 

60 

40 

20 


°  I..  .1 


20 

40 

60 


80 
too 
1  20 


Figure  2. — Gamma  log  with  lithologic  interpretations  showing  generalized 
geologic  section  in  the  St.  Stephens  area. 


Eocene 

Hie  Santee  Limestone  (middle  Eocene),  is  a  pure-white  to  creamy- 
yellow  limestone  that  is  partly  glauconitic  and  outcrops  in  a  broad 
belt  from  Berkeley  County  across  to  Barnwell  County,  South  Carolina 
(fig.  3).  The  limestone  is  soft  with  partially  indurated  shell  layers 
and  lies  unconformably  on  the  Black  Mingo  Formation.  In  some  places  it 
outcrops  as  a  greenish,  calcareous,  sandy  deposit  with  some  shell  layering. 
The  maximum  thickness  of  the  formation  in  the  coastal  plain  does  not 
exceed  300  feet. 

The  Santee  Limestone  occurs  as  a  remnant  in  areas  near  St.  Stephens, 
but  it  is  not  considered  to  be  a  significant  geologic  formation  in  the 
project  area.  Figure  2  does  not  show’  any  appreciable  base-line  shift  in 
the  gamma  log  that  would  indicate  this  limestone  inferring  the  Santee  is 
Pleistocene.  No  shallow  limestone  was  recorded  in  the  lithologic  log 
for  core  hole  GS-13  or  any  of  the  other  core  holes  drilled  in  the  flood 
plain  or  plateau.  However,  some  shallow  limestone  was  encountered 
during  core  drilling  in  Lake  Moultrie;  this  shallow  limestone  in  the 
lake  could  possibly  be  Santee.  Some  calcareous  sand,  was  noted  in  core 
holes  near  lake  'loultric.  These  sands  may  be  derived  from  F.ocene  deposits 
reworked  in  Pleistocene  time  or  some  local  facies  change  from  limestone 
to  calcareous  sand. 

hocene  and  Paleocene 

The  Black  Mingo  Formation  of  lower  Eocene  and  Paleocene  age  is  the 
basal  formation  of  the  Tertiary  System  in  the  St.  Stephens  area.  The 
formation  consists  of  two  distinct  units:  (1)  dark,  brittle,  shale  with 


thin  sandstone  lenses  and  some  shell  layers;  and  (2)  gray,  fossi 1 i fen -ns 
limestone  about  20-40  feet  thick  underlying  the  shale. 

Hie  Black  Mingo  Formation  lies  directly  beneath  the  Pleistocene 
deposits  both  in  the  plateau  and  the  flood  plain  areas  near  St.  Stephens. 
It  has  been  found  to  crop  out  at  an  altitude  of  about  30  feet,  west  of 
St.  Stephens  near  Fadytown  on  the  Santee  River.  It  was  described  by 
Pooser  (1969,  p.  20)  as,  "a  marl,  bluish-green,  with  numerous  small  shell 
fragments  of  pelecypods  and  gastropods."  The  Black  Mingo  Formation  lies 
at  or  near  the  surface  in  a  broad  belt  that  includes  Georgetown,  Will iams - 
burg,  Clarendon  and  Sumter  Counties.  Total  thickness  of  the  formation  in 
the  Coastal  Plain  probably  does  not  exceed  100  feet.  Numerous  sink  holes 
as  well  as  outcrops  in  the  stream  beds  delineate  the  Black  Mingo  Formation 
over  a  large  area  north  and  northwest  of  St.  Stephens  (fig.  3). 

Cretaceous 

The  Peedee  Formation  is  the  youngest  and  uppermost  Cretaceous  unit 
in  South  Carolina.  It  consists  of  greenish-gray  glauconitic  sandy-marl, 
interbedded  with  thick,  black  clays.  Outcrop  areas  are  found  in  Florence, 
Horry,  Georgetown  and  Williamsburg  Counties.  The  slope  of  the  Peedee 
Formation  is  in  the  southeast  direction  from  the  Fall  Line.  The  formation 
thickness  ranges  from  a  thin  edge  near  the  Fall  Line  to  800  feet  near 
Charleston. 

The  top  of  the  Peedee  Formation  in  the  St.  Stephens  area  is  shown 
on  a  gamma  log  of  core  hole  GS-13  (fig.  2).  The  altitude  of  the  top  of 
the  formation  is  approximately  minus  80  feet.  A  distinct  base-line  shift 
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on  the  {’.anna  log  indicates  .1  change  in  lithology  from  1  i  nest  •..•no  (!';u  1 
'•lingo  Format  ion)  to  -.indy  olay  and  clays  (Pcedee  Formation). 

liYPROLOGY 
Prc-c  ip i  tat  ion 

Yearly  rainfall  in  the  area  is  fairly  well  distributed  monthly  i::d 
usually  ranges  between  10  to  SO  inches  per  year.  Over  00  inches  of  run 
fell  in  1964  and  1971,  hut  during  the  entire  year  of  l'YSl  the  rainfall 
totaled  only  24.14  inches.  Rainfall  recorded  from  October  1973  to 
September  1974  was  44.09  inches  in  the  St.  Stephens  area. 

Surface  Water 
Lower  Santee  Basin 

Hie  flow  in  the  lower  Santee  River  channel  consists  of  water  re¬ 
leased  from  Wilson  Han  on  Lake  Marion  plus  that  contributed  by  the 
drainage  area  downstream  from  the  dam,  and  ground -water  discharge.  flu- 
drainage  area  between  the  Jam  and  river  terminus  of  the  proposed  re- 
diversion  canal  is  about  200  square  miles.  A  river  swamp  about  3  miles 
wide  occupies  the  flood  plain  and  cuts  through  the  center  of  this  drain¬ 
age  area,  which  is  roughly  20  miles  long  and  10  miles  wide.  Much  of  the 
area  is  s.tndy,  mi^ed  with  some  light  tan,  gray,  or  red  clay.  Gravel  bed-; 
are  to  be  found  beneath  the  surface  in  the  swamp  area,  especially  in  the 
old  buried  river  channel.  There  3re  some  limestone  outcropings  and  s 1  mV  - 
holes,  especially  in  the  eastern  half  of  the  drainage  area. 

St  re  tun  flow 

The  flow  released  to  the  lower  Santee  River  channel  from  Lake  Mai  nm 
at  Wilson  Dam  is  usually  held  to  a  minimum  of  500  cfs  (cubic  feet  pc r 
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second)  .  Minever,  largo  flows  are  occasionally  released  due  to 
excessive  flooding  upstream  from  Lake  Marion.  Mien  this  occurs,  the 
lower  Santee  River  channel  overflows  and  inundates  the  adjoining 
3-mile  wide  flood  plain  swamp.  The  stage  from  these  high  flows  is 
recorded  almost  immediately  at  the  Survey's  gaging  station  near 
Pineville,  located  about  2  miles  downstream  from  Wilson  Ham.  About  33 
river  miles  down  stream  from  the  dam  or  near  the  river  terminus  of  the 
proposed  rediversion  canal.  These  flows  show  up  a  day  or  two  later  and. 
the  stage  is  recorded  at  the  Survey's  gaging  station  near  St.  Stephens. 
Mean  daily  discharge  is  usually  higher  at  the  St.  Stephens  gage  than  at 
the  Pineville  gage  because  generally  the  same  rains  which  cause  the 
releases  through,  the  dam  also  cause  local  flooding  in  the  area  he  low  the 
dam.  Some  of  the  surface  water  in  the  swamp  area  probably  infiltrates 
the  sediments  and  is  believed  to  recharge  the  underlying  aquifers.  High 
evapotranspi ration  rates  and  natural  drainage  back  to  the  stream  account 
for  the  rapidity  with  which  the  swampland  "dries  out"  after  being  flo.de 
During  periods  of  base  flow,  when  there  is  little  or  no  direct  run 
off  from  rainfall  in  the  200  square-mile  drainage  area,  t lie  increase  i; 
flow  between  the  Pineville  gage  and  the  St.  Stephens  gage  may  range  from 
100  to  100  cfs,  with  an  average  over  200  cfs.  It  is  believed  that  most 
of  the  water  enters  the  stream  from  ground-water  storage. 

brawl  Creek  (fig.  1)  originating  in  the  Pleistocene  deposits 
northwest  of  Russellville  loses  about  1  cfs  within  two  miles  after  if 
enters  the  swampland.  One  small -drainage -area  creek  with  a  base  flow 


of  less  than  10  cfs  is  depleted  as  it  move  across  the  flood  plain  and 
enters  the  lhmtee  River.  Several  small  creeks  have  their  origin  in 
limestone  outcrops  or  sinks  along  the  left  side  of  the  swamp,  and  these 
nay  lose  flow  from  place  to  place  to  the  limestone  formation.  At  least 
one,  with  a  flew  of  about  1  cfs,  issues  from  an  opening  at  one  side  of 
a  sink,  moves  across  the  floor  of  the  sink  to  re-enter  a  hole  on  the 
other  side  and  no  flow  leaves  the  sinks  on  the  surface. 

Surface-Water  Quality 

There  are  imufficient  data  available  on  which  to  base  a  statement 
about  water  quality  in  the  small  creeks  in  the  200  square-mile  drainage 
area.  However,  available  data  on  the  Santee  River  show  that  little  or 
no  change  in  the  chemical  quality  of  water  occurs  between  the  Pineville 
and  St.  Stephens  gages.  Maximum  and  minimum  values  of  dissolved  subtance 
and  physical  properties  of  Mie  water  from  the  Santee  River  near  Pineville 
for  the  period  October  19S1  to  November  1974  are  listed  in  table  2. 

GROUND -WATER  HYDROLOGY 

The  purpose  of  this  section  is  to  identify  the  main  hydrologic  units 
in  the  study  area  and  to  describe  their  hydraulic  properties.  Also,  an 
attempt  has  been  made  to  identify  the  hydrologic  characteristics  and  to 
discuss  their  effect  on  yields  to  wells  tapping  the  main  aquifers,  as 
well  as  to  delineate  the  zones  of  ground-water  recharge  and  discharge. 

Aquifer  Systems 

Geophysical  logs  and  core  logs  weie  used  to  correlate  stratigraphy 
and  construct  geological  cross-sections  identifying  permeable  zones. 
Locations  ot  cross -sect ions  are  shown  in  figure  4. 


r mss  -ect  mus  A-.V  and  B-B'  (figs.  5  and  6)  are  parallel  tu  •• 
ea.nal  right  -  of -way  from  Lake  Moultrie  to  the  Santee  River  at  I  ale 
Matt  as  see.  Cross-sections  C-C'  and  D-D'  (figs.  7  and  8)  are  at  tick' 
angles  to  and  cross  the  canal  right-of-way  near  the  railroad  and  the 
power  line  easement,  respectively. 

Hie  principal  aquifers  found  in  the  St.  Stephens  area  are:  (1) 
shallow,  water-table,  sand  and  clay  aquifer,  (2)  a  deeper,  artesian 


limes:  ne  aquifer,  and  (3)  a  sand  and  gravel  aquifer,  which  is  a 


remnant 


of  a  buried  river  channel.  In  this  report,  these  units  will  he  referred, 
to  as  aquifer  1,  aquifer  2,  and  aquifer  3. 

Aquifer  1 

•hi s  aquifer  comprises  the  Pleistocene  deposits  that  are  found  on 
Ike  plateau  area  ind  the  adjacent  Santee  River  flood  plain.  The  general 
configuration  of  the  top  surface  is  shown  on  the  structure  contour  nap 
(fig.  9).  The  surface  has  a  regional  northwest  strike  and  dips  northeast 
toward  the  Santee  River  flood  plain.  Aquifer  1  ranges  in  thickness  from 
10  to  70  feet  with  the  greater  thicknesses  occurring  updip  from  the 
mintee  River  flood  plain.  It  gets  thinner  in  the  direction  of  the  flood 
plain.  The  sands  and  clays  of  aquifer  1  are  underlain  by  a  dark  gray 
shale  that  separates  it  from  aquifer  2. 

The  intake  canal  will  cut  into  aquifer  1  from  Lake  Moultrie  to 
the  power  house  location.  The  proposed  intake  canal  is  a  trapezoidal 
section  with  a  385  foot  wide  bottom  and  levees  on  both  sides.  The 
bottom  of  the  canal  is  50  feet  above  msl  from  the  lake  to  the  power 
house . 


Table  2. --Chemical  analysis  of  water  from  the  Santee  River  near  Tineviil 
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Shallow  domes t  ic  wells  (50  fret  or  less)  tap  this  aquifer  near  't  . 
Stephens.  Most  of  these  wells  are  equipped  with  either  pitcher  pi  rip-  . 
shallow  well  jet  pimps.  Hie  wells  are  constructed  with  2  inch  pipe  ac¬ 
cusing  and  a  5  10  feet  well  point  (screen)  at  the  bottom.  Hie  maximum 
amount  of  water  each  well  pimps  is  about  10  gallons  per  minute. 

.Aquifer  2 

Aquifer  2  consists  of  gray,  fossil iferous  limestone  that  is  over 
lain  by  a  dark  brittle  shale  containing  thin,  gray,  sandstone  and  shell 
layers.  These  two  lithologic  units  (shale  and  limestone)  are  middle 
b'vene  in  age  and  are  commonly  called  the  Black  Mingo  Formation.  Hie 
cent  igur.it  ion  of  the  top  surface  of  aquifer  2  is  shown  in  figure  10. 
Aquifer  2  generally  ranges  in  thickness  from  18  to  more  than  58  feet 
with  an  average  thickness  of  57  feet.  In  the  vicinity  of  the  Santee 
River  flood  plain,  the  shale,  which  is  the  confining  layer  for  the  lime¬ 
stone,  has  been  eroded  in  some  places.  In  the  flood  plain,  sections  of 
the  limestone  also  have  been  removed  by  fluvial  erosion. 

Neither  the  intake  canal  or  discharge  canal  are  deep  enough  to  cut 
into  aquifer  2.  However,  the  base  of  the  power  house  is  to  be  42  feet 
below  ms  I  near  center  line  station  598  +  50.  Excavation  to  this  depth 
will  at  least  partially  intersect  the  shale  layer  that  confines  the 
limestone  at  the  power  house  location. 

This  aquifer  is  the  primary  water  bearing  formation  in  the  St. 
Stephens  area,  and  the  majority  of  the  domestic  wells  in  the  area 
tap  it.  Wells  are  drilled  to  the  top  of  the  limestone  and  a  3  inch 
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pipe  :  into  t!.-'  fiun.it  ion.  Open  hole  drilling  inside  the  :  ■ 

pipe  •  .  ’-'ted  to  13  or  if>  feet  into  the  limestone.  The  wells  a  re 

*’••••!•  v'1  oi  ■  1 1  h  .hi  air  \,sor  or  jet  pump.  The  newer  homes 

rear  'lie  r.in.il  right  of  way  have  this  type  of  finished  well,  [domestic 
e  is  of  Jo  r. aliens  per  r  irate  are  adequately  met  from  a  3 -inch  well 
h.rpr.  g  soui  for  2. 

Aquifer  3 

dais  i.  ;ui  fc  r  represents  the  more  permeable  lithologic  unit  of 
'.>■  i  u  i.e  ;.e  age.  It  consists  of  med ium -coarse ,  light  -gray-to-grcen 
r ! .r i  on i t ic  sands  and  gravels.  The  extent  of  the  aquifer  is  poorly 
'  ■:ined  !■!■.:■  to  a  lack  of  drill  holes  in  areas  other  than  the  canal 
right  of -way.  ! t  is  believed,  however,  that  this  buried  stream  channel 
meanders  throughout  the  Santee  River  flood  plain.  Aquifer  3  may  serve 
as  a  conduit  for  ground. -water  discharge  or  recharge  for  aquifers  1  am: 
2.  Also,  aquifer  5  in  places  cuts  through  the  Black  Mingo  shale  lave: 
into  the  limestone  and  hydraulically  connects  aquifer  1  and  2. 

Although,  the  extent  of  this  aquifer  is  not  fully  known,  the  tail 
rnc c  c  Lu .  al  ma>  cut  into  these  deposits  in  some  places.  ITie  cross- 
sectional  dimensions  of  the  tailrace  canal  are  the  same  as  the  intake 
canal,  hut  the  base  of  the  tailrace  canal  will  he  much  lower  at  3.3 
feet  above  :n?l .  Hie  general  topographic  features  of  the  flood  plain 
are  at  an  altitude  of  20  feet  above  msl.  The  bottom  of  the  canal  h**ir;. 
m  3.  ‘  •  a-?  c-ove  n.sl  would  allow  for  the  tailrace  canal  to  cut  at 
least  16  feet  into  the  flood  plain,  thereby,  intersecting  the  shallow 
deposit:  of  aqu > for  3. 
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’  : :  :  R  1!  SIS 

for  ?  o-ts ,  four  tn  aquifer  2  and  one  on  aquifer  7> ,  v.t  i " 

:  a.ie  a*  t:  ••  e..  1  :  -  i  •  >f  »h  1  ’rilling  program.  idiesc  tests  were  f  . 

i.2  avdeuF.  ’  ■  !  cd  only  in  the  p’ raping  1 1  .  ■  uh 

mersihle  f'i  .  r  pump  v.  is  set  in  each  pumped  we  1 1  below  the 

p:  ejected  ;  :m;  lug  water  level,  and  drawdown  and  recovery  water  -  level 
dat  a  were  ..dUcted  for  each  pump  test.  A  constant  pumping  rate  of 
approx irately  50  gallon?  per  minute  was  used  for  each  test. 

Aquifer  yields  were  obtained  during  the  development  phase  of  the 
observ.it  ion  well  program,  inch  well  was  developed  with  tin  air  com¬ 
pressor.  Air  was  Mown  through  the  drill  rods  that  were  lowered  in  >! 
well,  fields  were  measured  for  each  well,  and  an  average  yield  feu 
aquifer  was  determined.  Approximate  average  yields  of  aquifers  1,  2, 
and  were  SO,  1  DO ,  and  ISO  gallons  per  minute,  respectively. 

of  the  wells  tested,  four  (8,  10,  12  and  18)  (fig.  1)  were  finish 
c;  ■  n  hole  in  limestone  (aquifer  21  and  one  well  (14)  was  finished  a«  , 
grave!  pad od  well  with  a  slotted  screen  in  aquifer  3.  'Veils  comp  let  • 
u:  aqui  *'er  2  i  table  3)  showed  a  wide  range  of  transmissivities .  licwes 
transmissivities  in  limestone  usually  reflect  only  the  amount  of  fra.’ 
and  solution  openings,  which  can  vary  considerably  with  distance,  '"is 
well  completed  in  aquifer  3  had  the  highest  recorded  transmissi  v.t . 
value,  which  indicated  that  this  aquifer  can  definitely  be  an  access i} 
conduit  in  which  large  amounts  of  ground  water  can  move. 


-n  ’  r  -  ■  i  ;  ivitics  obtained  f t rr.  p<  .  if,,' 

■  ..,-n  i.'tn  "  .an  be  seen  in  table  3.  in  •  ■ 

i  i  !  ‘  \.;p.:e>  l\>  r  1  -o  ?  i.  methods  of  analysis  are  within  a..rv-  a  1  • 

1  imit  s .  :1;e  only  except  ion  is  well  14,  which  was  completed  in  a  pn  ' 
•'art  ml  j  •  \ei  rat  ion  of  r he  aquifer  by  the  pumping  well  could  be  a  '■•■ 
in'  t  he  i  •  ;  .  uncy  !  or  ween  t  i::'.e  -drawdown  and  specific  -capacity  urn  : 

: test  were  also  conducted  on  wells  screened  in  aquifer  !. 

•  0'\vr  ■:  a wr.  in  those  veils  was  excessive.  Transmissivity  value- 
!•-■  ;•  a  ted  from  .qecific  capacity  tests  were  less  than  ('70  ft 2 /day 

"M  A:  iv/ft) . 

i  i  ■  A  t !  i  o  factor  affecting  the  analysis  of  the  pumping  tost 
v  ;  •  5  i.  t  '  (  : -La-vat  ion  wells  and  the  short  duration  of  the  test. 

;  .issivit  ies  obt aimed  can  only  be  estimates  of  the  a;\.a;n‘. 

•  !  t  ate  •••:'  wat  or  movement  in  the  aquifers.  Also,  no  reliable  indka;  ; 
cf  Vn-, :/;■:•  coof  t*  ioient  can  bo  obtained  from  this  type  of  test. 

Power  House  Aquifer  Test 

In  Apri 1  ffi,  the  corps  of  Engineers  designed  and  conducted  an 
■  uni  for  t  ^  t  at  the  power-house  site,  which  is  located  on  the  rediver  • , 
carnal  center  line  at  station  598  +  50.  The  foundation  base  of  the 
c-v  :•»*,  it  ion  is  to  he  at  47  feet  below  msl  (90  feet  below  land  surface  i 
An  average  drawdown  of  about  80  feet  will  have  to  be  maintained  iiv-f 
the  powc-r  house  excavation  until  construction  is  completed.  There  An 
in sight  of  the  possible  extent  of  dewatering  of  the  aquifers  is  A 
During  the  test,  aquifers  1  and  2  were  pumped  separately,  and  draw¬ 
down  and  recovery  of  the  water  levels  were  measured  for  each  aquifer 


•  • 


•  • 


33- 


(a)  Computed  from  time -drawdown  curve. 

(b)  Computed  from  specific  capacity.  (C.  V.  Theis  from  Bentali,  1963). 


'.'el!  s.  ic-i-ns  in  the  pumping  and  observation  wells  in  aijuifer  1  lid 
not  fully  penetiate  the  saturated  thickness  of  the  aquifer  (fig.  11). 

Idle  pumping  well  (46A)  had  30  feet  of  screen,  and  the  observation  w.-lis 
(S1A,  S2A,  42A,  W1A)  only  had  5  feet  of  screen  each,  placed  in  the 
bottom  of  the  well. 

Aquifer  1  was  pumped  at  140  gallons  per  minute  for  2  days  with  a 
maximum  drawdown  of  61.5  feet  in  the  pumping  well.  Hie  specific  capacitv 
of  this  well  was  2.3  gallons  per  foot  of  drawdown  with  a  static  water 
level  of  48.8  feet  above  msl.  The  saturated  thickness  of  the  aquifer 
was  defined  as  between  the  static  water  level  and  the  top  of  the  con¬ 
fining  shale  bed,  a  distance  of  70  feet. 

Measured  drawdowns  in  the  aquifer  1  test  were  plotted  against  -*-2 
where  t  =  time  in  minutes  since  pumping  began,  and  r  =  radius  in  feet 
from  the  pumping  well.  This  data  was  matched  against  the  Theis  curve 
and  it  was  found  that  data  from  the  wells  (S2A  and  42A)  gave  a  good 
match.  The  transmissivity  obtained  for  aquifer  1  was  870  ft2/day  (6,500 
gal/day/ft)  and  the  storage  coefficient  was  8  x  10"^.  This  storage  co¬ 
efficient  would  indicate  an  artisan  aquifer  but,  the  screen  interval 
for  the  observation  wells  is  at  the  base  of  the  aquifer.  There  are 
some  silt  layers  and  clay  layers  in  the  aquifer  above  this  screen  in¬ 
terval,  which  would  give  an  initial  storage  coefficient  value  of  an 
artesian  system  (10“^).  However,  the  long  term  pumpage  and  dewatering 
of  this  aquifer  would  indicate  a  subsequent  change  of  storage  to  a 
water  table  condition.  Therefore,  an  assumed  storage  value  of  1  x  1(>  ' 
was  used  to  predict  drawdown  for  long  term  pumpage.  Table  4  shows 
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42  A 
42 


WELLS  46  AND  46A 

E 

- 1 - 


WELL  IN  AQUIFER  I 
WELL  IN  AQUIFER  2 

i - _i 

l"=  100' 


S 


Diagram  of  wells  used  in  pump  test. 


computed  uiawdowns  at  specific  distances  (r)  from  the  pumped  well. 

The  arbitrary  purping  rate  used  to  predict  drawdowns  was  300  gallons 
per  minute.  Any  increase  or  decrease  in  this  pumping  rate  would  affe  t 
the  drawdown  (s)  proportionately.  The  time  (t)  for  the  given  draudmuis 
in  table  4  is  after  300  days  of  pimping. 


The  equation  used  to  predict  the  drawdowns  in  the  table  is: 


(The  is) 


A 00  , 

T 


u  =  1.87r2S 

Tt 


s  =  Drawdown  in  feet 
Q  =  Pumping  rate  in  gallons/minute 

T  =  transmissivity.  Reported  in  ft2/day  (gallons/day/ft) 

W(u)  =  Well  function  of  "u" 

S  =  Storage  coefficient 
t  =  Time  in  days 

r  =  Radius  (distance  in  feet  from  pumped  well) 

It  appears  from  table  4  that  excessive  drawdowns  will  not  occur  as 
a  result  of  pumping  aquifer  1.  However,  the  assumed  storage  coefficient 
of  .1  was  used  to  derive  "u"  in  the  Theis  equation.  The  drawdowns  predicted 
from  transmissivity  and  storage  figures  only  give  an  estimate  as  to  the 
actual  drawdowns  that  will  take  place  in  the  aquifer  during  pumping  at 
the  power-house  site. 

Aquifer  2  was  pumped  at  154  gallons  per  minute  for  2  days  with  a 
maximum  drawdown  of  64.5  feet  in  the  pumped  well.  The  specific  capacity 
was  2.4  gallons  per  foot  of  drawdown  with  a  static  water  level  of  58. ‘t 
feet  above  msl.  The  pumping  well  and  observation  wells  were  finished  as 
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onen  hole  w!  1  •  i'i  the  l  i  nest  one  without  screen.  The  «  .is  ini*.  we-  <■  i  ■ 

1 1  vc  pine  >  t  :  it -i!  t  rd  non  the  top  ot  limestone  to  land  surt  ace. 

'la-. ire.!  Ir.-’.v.t  unis  in  a  {tii  for  2  were  plotted  against  t.. .  ,  ! 

r* 

the  end  of  t  he  drawdown  test  the  plotted  curves  departed  frei:i  1 1  .<  ■  , , 
curve.  nvdcv.n  curves  from  wells  42,  N-l  and  S-3  were  naulv.i 
a  family  of  t..,e  curves  hv  Co-  •p>*r  (in  I. olman,  1972).  Hie  sc  t  yp*'  in  c 
were  estaMi  -he-1  for  an  artesian  aquifer  with  a  "leaky"  confin.i-  '  d 

ihc  traic.missivity  obtained  from  these  curves  was  455  ft 2 /day  <  l.-ion 

-4 

ga 1 /day/1 t)  and  the  storage  coefficient  was  1  x  10 

lT.o  equation  used  to  predict  drawdown  in  an  leaky,  confined 
is  s  =  1_11  nQ  lqu.v)  where  L  is  the  leakance  function  of  u 

r 

i 

,  .  r  1 

and  v  ••  -  (  .—i  1  where  K'  -  hydraulic  conductivity  of  the  coniir.  mg  1 
d  h’i" 

b  -  tii  iciness  of  the  confining  bed,  T  =  transmissivity  of  the  aqui  l  - 

r  =  radius  from  the  pimped  well  in  feet.  As  v  approaches  zero,  ;.{u,v; 

approaci.es  W(u) ,  which  is  the  basic  The is  equation  for  drawdown .  The 

standard  type  curve  for  the  Tlieis  equation  is  values  of  W(u)  plotted 

against  Vdioroas,  in  the  leakance  type  curves  L(u,v)  is  plotted 

against  L  'Hie  value  of  v  from  this  equation  is  proportional  to  the 
u 

ra-iius  (r)  of  the  cone  of  depression.  The  larger  the  cone,  the  greater 
amount  of  leakage  to  the  aquifer  and,  thus,  the  spread  of  the  drawdown 
cone  is  slowed. 

]/ 1  u  -4 

The  constant  value  of  ( - )  was  3.35  x  10  per  foot.  Table  ' 

b'T 

shows  values  of  computed  drawdown  for  various  radii  using  the  leak) 
aquifer  equation.  Drawdowns  were  determined  assuming  a  300  gallon- 
per  minute  pumping  rate  for  300  days. 
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Table  4 . - -Computed  drawdowns  from  aquifer  test  data. 


Aquifer  I 


Q 

t 

r 

s 

Pumping  rate  in 
gal lons/minute 

Tine  in  R 

days 

ad  ins  in 
ft 

draw  U..w 
in  ft 

f  =  870  ft 2 Abiy 

(nanO  gpd/ft)  S  -  i  x  !0  ^ 

TOO 

300 

1000 

9.9 

300 

300 

.3000 

1.5 

300 

300 

5000 

.  1 

300 

300 

9000 

0 

Aqui for 

11 

Q 

t  r 

s 

s 

Pimping  rate  in 
gallons/minute 

Time  in  Radius  in  drawdown  in  ft 

davs  ft  fTheis  only) 

(Recharge 
effect ) 

T  =  455  ft 2 /day 

✓ 

(3400  gpd/ft)  S  =  1  x  10'4 

300 

300  1000 

81 

64 

300 

300  3000 

59 

41 

300 

300  5000 

49 

32 

300 

300  9000 

37 

19 

*  Ft 2 /day  = 

gal  lons/day/ft  (Coefficient 
7.48 

of  Transmission  ity ) 

Certain  reservations  have  to  be  taken  into  aeeount  '..bi  n  u  .ii.;,  ! 
equations.  It  is  assumed  that  the  capture  of  water  from  the  aquiiei  iy 
discharging  wells  is,  in  fact,  due  to  leakage  from  the  coni ining  lud.  i; 

is  also  assumed  that  the  ratio  k'/b*  is  arealy  constant.  Tin-  h.-akaa.  ■ 
equation  should  only  be  used  when  there  is  reliable  aquifer  test  data  ... 
well  as  a  good  understanding  of  the  local  geology. 

Therefore,  as  a  result  of  pumping  both  aquifers  1  and  2,  drawdown- 
will  probably  be  in  a  range  between  the  maximum  and  minimum  drawdown 
numbers.  Actual  water  level  declines  that  will  take  place  in  the  aquifei 
cannot  be  accurately  predicted  due  to  the  combined  effects  of  variable 
leakage  and  line  sources  of  recharge. 

The  effect  of  the  pumping  at  the  power-house  site  (aquifer  1  and  2) 
cannot  he  fully  evaluated  without  an  accurate  well  inventory'.  There  will 
be  some  water  level  decline  in  aquifer  1  and  2  but  what  effect  this  will 
have  on  local  water  uses  is  not  known  unless  a  well  inventory  is  taken 
which  consists  of  the  well  location,  depth  of  well  and  pump  setting, 
type  of  pump  and  water-level  measurements.  The  depth  of  well,  con¬ 
struction,  and  location  would  tell  how  many  people  are  using  aquifers  1 
and  2.  Information  on  pump  depth,  type  of  pump  and  water  levels 
would  give  an  indication  as  to  what  effect  drawdown  from  the  power 
house  dewatering  would  have  on  that  particular  water  user.  The  infor¬ 
mation  gathered  in  a  complete  well  inventory'  would  help  determine  any 
deterimental  effects  to  local  water  users  resulting  from  pumping  to 
dewater  the  power  house  construction  site,  which  could  then  he  the 
basis  for  contingency  plans  to  alleviate  any  potential  problems. 
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POTENT  I OMHTR I C  SURFACES  AND  DIRECTION  OF  GROUND- HATER  MA'LMLVi 

Ground-water  movement  in  the  St.  Stephens  area  is  generally  ;  r f *■; 
the  vicinity  of  Lake  Moultrie  toward  the  Santee  River  and  at  right 
angles  to  the  contour  lines. 

Potent iometric  contours  for  aquifers  1  and  2  (figs.  12  and  13) 
show  that  the  highest  water  levels  occur  near  Lake  Moultrie  and  gradual 
decline  toward  the  Santee  River.  Water  levels  about  75  feet  above  ins  1 
near  Lake  Moultrie  and  are  generally  less  than  20  feet  above  msl  in 
the  flood  plain.  Later  level  contours  of  aquifers  1  and  2  are  similai 
and  an  increase  in  the  water-level  gradient  occurs  near  the  flood  plain 
where  the  topography  changes.  Potentiometric  contours  in  aquifer  i 
usually  follow  the  topography.  The  water  surface  in  the  upper  sands 
generally  lies  within  a  few  feet  of  land  surface,  and  the  distance 
between  points  of  recharge  and  points  of  discharge  (nearby  streams) 
is  relatively  short.  The  similarity  in  contour  maps  for  aquifers  1 
and  2  can  probably  be  attributed  to  a  common  recharge  and  discharge 
area.  However,  the  variation  in  thickness  of  the  confining  layer 
and  the  close  agreement  of  the  potentiometric  surfaces  would  suggest 
some  degree  of  hydraulic  connection  between  aquifers  1  and  2.  Water 
levels  of  aquifers  1  and  2  and  the  channel  fill  (aquifer  3)  appear  to 
merge  in  the  flood  plain  and  the  stage  in  the  river  possibly  affects 
water  level  fluctuations  in  all  of  them. 

Minimum  water  levels  were  observed  in  all  observation  wells 
in  the  study  area  in  November  1973.  Water-level  declines  in  the 
flood  plain  can  possibly  be  attributed  to  either  low  water  stages  in 
the  Santee  River,  ground-water  discharge  to  the  river,  or  evapot ran 


c  Mvor,  s,i  w,<!  «.-i  d;  m  barge  to  the  river,  or  evapo 

*  .  .‘i'-'/i : -it  i  n.  >'n  the  plateau  deol  in  dig  water  levels  are  probably 

!’:•:>  ;  ■:•••.;!  j'i.  r  re,  Tick  of  pivo  ipitat  ion,  ground -wat e:  <  har  •• 

to  the  liver,  or  high  evapotranspirat ion  rates. 

:  h.u’-e  It  sh.ows  hydrographs  for  wells  11  and  12.  1'he  !<••  *i  :  - 
• :  .  .•  mIi-  i <!i«.vn  in  figure  1.  iliese  hydrographs  arc  repia  :i: 
if  ...  ,t  et  level  fl  jo  1 1 .  it  ions  for  aquifers  1  and  2.  Well  11  rc|  m 
q.er  !•  t'.  in  aquifer  i  and  well  12  represents  those  it:  aquilV: 

;'  <■  !'ffei  . 'nee  iii  water  levels  between  the  two  hydrographs  is  npp:  • 
feet ,  indicating  no  apparent  hydraulic  connection  K* 

•  •  iq..:  ;it  this  well  site.  The  initial  high  water  level  in  d’f  • 

! is  dee  to  in’ aviation  of  the  flood  plain  by  the  Santee  River.  I 
gio'iih!  water  gradient  in  the  flood  plain  reversed  causing  higher  v.r 

:  -  i  t  .  w>  lis  udywont  to  the  flood  plain.  As  shown  in  the  graph , 

u:i  ’  water  levels  declined  as  the  high  water  in  the  flood  plan:  >•. 
''he  potent  i< 'metric  surface  of  aquifer  1  and  2  is  about  ?S  foe* 
above  ns!  near  lake  Moultrie  and  gradually  declines  to  about  40  feet 
-.ear  the  power  -house  site.  Figure  IS  shows  the  potent  iomot  ric  sui  :  .. 
«•:  aquifers  1  and  2  through  t  he  center -line  profile  of  the  canal  . 

: , : a  i "  l".  ca'  -r  ’eve!  of  the  pr  oposed  intake  canal  is  .s  if  -q 
,\T:  f  fig.  if).  Therefore,  the  intake  canal  nay  recharge  the  aqu ; ; 
a,  a  iv.c; !  t  of  ;)•  aid  differences  between  the  canal  and  the  n<," i f>u . 

■  he  .  .-if  iug  i  ayei'  hot  ween  aquifer  1  and  Z  is  not  uni  form  in  na  •' 
and  downward  leakage  may  occur  from  the  intake  canal  through  tlie 


I  • 


»  • 


nds  to  the  limestone. 


1  and  2  flue  in. at e  l  r  !':  ■ 


:h  i  !  ni’iin.  Must  of  the  tainace  -.-iruil  ■■ 


ant’ River.  The  ea>.  : !  -; :•*:  warn 


;■>  canal  is  24  feet  above  msl .  'ilic  24  foot  level  wi  i  : 

....  i  o ! >. a se  of  2  1, SUP  cubic  fc-et  per  second.  The  ■  ■ 

■  .;e  w i  1  !  be  1.  /.'Of  c.f  ic  feet  per  second  with  apj  **<•'  : 

:  hve’.  .,;u: it'  recharge  to  the  aquifer  could  occur  at 
ir  the  ca,  al .  however,  less  head  in  the  tail  race  r.r 
j. >Se  in  the  recharge  effect  and  an  stahi  1  i  cat  ion  ' 
ween  the  aquifers  and  canal. 

tiROPNT'  -WAT MR  GiHMICAL  QUAL1  IT 
iter,  under  no  trial  conditions,  is  usually  no  re  iinjii- 


::.an  surface  water.  Hie  chemical  quality  of  ground  ..  * 
:  ’ey  the  .-oluble  mineral  constituents  -,f  the 


aquifer  material  or  water-bearing  unit  in  which  the  water  slowly 
neves  f.c  a  long  period  of  time,  flic  concentrations  of  dissolve', 
constituents  in  ground  water  generally  increase  with  greater  depth 
ir.  i  greater  distance  from  the  source  of  recharge  (Back,  IPo.T) . 

I'-era  i  !e  i  chemical  analyses  of  water  samples  from  selected  well,, 
v  ot  ta  i:  --.i  frr.  ■  the  Savoy's  laboratory.  Samples  of  water  fnr 
we  1 1  s  •> ,  lil.  12  and  14  (tabic  :■■)  were  collected  for  analysis  at  l1- 
;us;on  u‘  the  development  phase  of  well  construction.  ’Vasur. 

‘  r-  -,j a.*  .a-,  p. I ,  ar.v  nd:K  t.inte  were  obtained  in  the  field. 

'•*  of  -lie  analyses  show  a  reasonably  high  bicarbonate  (IKTbT 
.  uni  /h  is  characteristic  of  limestone  waters  in  the  l '.oast. a  1 
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Plain .  i  analysis  1 1'* .  1  !  ! ’• ,  le>.  at  in  the-  .dd  1  ore  i  : 

channel ,  is  f  ’no  only  sample  obtained  from  wells  in  !  he  fl  •.>•.»!  p  •  - 
due  to  its  inundation  daring  dr:  1  ling.  'H; i s  analysis  shews  a  :  . 
change  in  both  pH,  bicarbonate,  and  iron  content  and  indicate-  a 
mixing  between  water  in  the  blood  plain  deposits  and  Mu'  1  i  :=••-■*  i  : 

ter  To;:it)C nature 

iv>t‘  r  temperatures  wvu-  measured  as  the  wells  we  re  drill's!. 


average  i  .mp  i  .store  of  the  water  for  wells  fin  i  shed  in  1  i  .es?n'<-  , 

1°'  Celsius  while  the  water  from  a  well  finished  in  flood  plain  s. :  . . 
.-.a  ■  .  omev.hat  l-'wer,  It).  mV.  Mean  annual  air  temperature  is  p ;  r-  •.  i 
Id"'.',  and  nest  of  the  1  tries  tone  wells  reflect  average  temperatures  b 
would  indicate  the  waters  were  confined  for  a  reasonable  length  of  t 
The  water  temperature  of  16.5°e  from  wells  finished  in  the  flood  -pla 
deposits  indicate  possible  nixing  of  ground  water  and  cooler  stir  far. 
water  from  inundation  of  the  flood  plain  by  the  Santee  River. 
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i’he  drilling  of  too  study  consisted  of  33  core  hod-s  h- 

along  and  at  right  angles  to  the  canal  right-of-way.  il.e  purpo'  a 
the  core  holes  were  to  delineate  the  subsurface  geology  and  to  local  .1 
possible  sites  for  the  oKservat ion-wcl l  network.  As  a  result ,  JO 
observat.  i .  »u  ■.veils  were  drilled  to  non  it  or  water  1  eve  1 before,  dm  re  , 
and  after  construction  of  the  canal  and  power  house. 

Three  aquifers  in  the  study  area  were  delineated:  aquifer  1, 
a  shallow  (40-60  feet)  sand  which  .supplies  limited  amounts  of  water  to 
shallow  wells;  aquifer  2,  a  confined  limestone  (90-120  feet)  which 
is  the  most  widely  used  aquifer  in  the  vicinity  of  the  canal  right 
of -way;  and  aquifer  3,  a  sand  and  gravel  remnant  of  a  buried  stream 
channel  found  in  the  flood  plain. 

An  aquifer  test  was  conducted  at  the  power-house  site.  Aquifer  1 
and  2  were  pumped  separately.  The  transmissivity  of  aquifer  1  was  870 
square  feet  per  day  (6,500  ga 1  lons/day/foot)  and  the  storage  coefficioi 
was  1  x  10  The  transmissivity  of  aquifer  2  was  455  square  feet 
per  day  ("4, 000  gal  lons/day/  foot)  and  its  storage  coefficient  was 


during  const  ruct ion  of  the  power  -house  foundation,  heavy  pumping 
of  aquifers  1  and  2  will  occur,  drawdowns  of  80  feet  or  more  would 
need  to  he  maintained  within  the  excavation. 

It  appears  that  excessive:  drawdowns  would  not  occur  as  a  result 
of  pumping  aquifer  1.  However,  the  assumed  storage  coefficient  of  .1 
was  used  to  derive  "u"  in  the  The  is  equation.  The  drawdowns  predict  -d 


i  rom  trails,'.  i  ss  i  v  i  1  y  aa<!  storey  figures  only  give  an  oat  irate  as  to  •  • 
actual  drawdowns  that  would  take  place  in  the  aquifer  during  pumping 
at  the  power  house  site. 

Maximum  drawdowns  (aquifer  2)  were  computed  without  the  recharge 
or  lcakance  effect  and  minimum  drawdowns  were  computed  on  t!;e  basis 
of  "leakage",  t'or.s  i during  only  the  effect  of  line  source  recharge, 
the  drawdowns  would  occur  between  the  maximum  and  minimum  numbers. 

Data  shows  that  there  would  lie  very  little  drawdown  in  aquifer  2  if 
the  "leakage"  assunpt ions  are  correct  and  a  large  amount  of  drawdown 
if  no  recharge  or  leakage  occurs. 

Potent  tome t  ric  contours  of  aquifers  1  and  2  show  that  the  highest 
water  levels  occur  near  lake  Moultrie  and  gradually  decline  toward.  M  .• 
Santee  River.  Patent  iouetric  contours  in  aquifer  1  usually  follow  Me 
topography .  The  iri  larity  in  contour  maps  for  aquifers  1  and  2  •  m 
proi  ably  he  attributed  to  a  common  recharge  and  discharge  area  feu  • 
aquifers.  Water  levels  of  all  three  aquifers  appear  to  ridge  in  ike 
flood  plain  and  the  stage  in  the  river  possibly  affects  water  level 
fluctuations  in  all  of  them. 

The  potent iomet ric  surface  of  aquifers  1  and  2  is  a!  out  Vi.  tout 
above  msl  near  Lake  Moultrie  and  gradually  declines  to  about  U)  .  t 
near  the  power -hous..  site.  The  maximum  water  level  of  the  propo.-ed 
intake  canal  is  76.8  feet  above  msl.  Therefore,  the  intake  canal  uiv 
recharge  the  aquifers  as  a  result  of  a  head  difference  between  tin 
canal  and  the  aquifers. 
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